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Plug connector equipped with compression contact terminals 



The invention concerns a plug connector provided with compression 
contact terminals. The object of the invention is to improve an electrical 
connection between a plug connector and a fixed-base connector. The invention 
is more particularly intended for the cell phone field, but could also be applied in 
other fields. 

A plug connector has an insulating body of plastic provided with cavities, 
which cavities are each designed to receive a first contact terminal or first contact 
element. A first contact terminal has, in particular, a connection end connected 
to a printed circuit board, an intermediate spring part, and a contact end 
designed to be connected to the fixed-base connector. An electrical connection 
can then be established during contact of the contact end of the plug connector 
with a surface of a second contact terminal or second contact element of the 
fixed-base connector. 

An electrical connection between a first contact terminal of a plug 
connector and a second contact terminal of a fixed-base connector can be 
disrupted by the presence of dust particles in an area where contact is made 
between the first contact terminal and the second contact terminal. 

In order to improve this electrical connection between at least one first 
contact terminal of the plug connector and the corresponding second contact 
terminal of the fixed-base connector, document US-A-5,540,599, describes an 
electrical contact connector made in such a way that a cleaning action occurs 
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during contact of a first contact element with a second contact element. The 
electrical connector has a first contact element provided with a contact surface 
and a second contact element also provided with another contact surface. The 
contact between the first contact element and the second contact element is 
made in such a way that when the respective surfaces of the first and second 
contact element are in contact with one another, the first contact element moves 
laterally relative to a principal axis of the first element. The first contact element 
also moves axially along this same principal axis of the first contact element. 
Thus, each contact surface of the first contact element and of the second contact 
element can be cleaned by sweeping the surface of the second contact element 
with the contact surface of the first contact element. This type of electrical 
contact connector has the advantage of being able to clean each of the contact 
surfaces of the first contact element and of the second contact element, but has 
the disadvantage that an imperfect electrical connection is made due to the fact 
that lateral and axial movements can be made by the first contact element 
against the contact surface of the second contact element during the electrical 
connection. 

Another cleaning device described in document EP-A-0 490,860 is also 
known. In this document, an electrical contact device is described that also has 
a first contact element and a second contact element. The second contact 
element of this electrical contact device is part of a chip card, which chip card is 
designed to compress a spring during the electrical connection between the first 
contact element and the second contact element. The spring is compressed in 
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such a way that the chip card undergoes a first movement and a second 
movement, the first movement being in a direction opposite the second 
movement. The first movement and the second movement are made 
longitudinally relative to the spring and the first contact element at a connection 
axis, at the same time as the first contact element is in contact with the second 
contact element. Thus, dust particles can be moved from the contact zone 
between the first contact element and the second contact element of the chip 
card at the moment of electrical connection. Nevertheless, a first pile of dust and 
a second pile of dust may appear on either side of the electrical connection zone 
between the first contact element and the second contact element of the chip 
card. The presence of these two piles of dust may then cause a poor electrical 
connection. 

In order to resolve this electrical connection problem, the invention seeks 
to improve the electrical connection between at least one first contact terminal of 
a plug connector and one corresponding second contact terminal of a fixed-base 
connector. To do this, the invention provides for creating at least one first 
contact terminal comprising a contact end provided with at least one 
protuberance mounted at the end of an elongated part of the contact end and 
extending in a plane perpendicular to the elongation axis of this same contact 
end and/or to the connection axis. During electrical connection, the contact end 
is pushed in the direction of the connection end by compression of the spring. At 
the same time that the contact end is pushed, the protuberance slides to a stop 
against an inner periphery of the cavity, which inner periphery is formed by each 
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cavity of the insulating body, so as to obtain a reorientation of an elongation axis 
of the contact end relative to the connection axis. 

This protuberance is made in such a way that it has a cut-out face in order 
to force a lateral movement of the contact end when this protuberance slides 
against the inner periphery of the cavity. This protuberance is also made in such 
a way that the width of this contact end measured in an area of the first contact 
terminal where this protuberance is formed and measured perpendicularly to the 
connection axis is slightly smaller than the width of the cavity. In this way, the 
protuberance can be placed inside the cavity during electrical connection while 
being maintained with a slight play between the inner periphery of this same 
cavity and the protuberance. 

The cut-out face formed by the protuberance permits the first contact 
terminal to be held in place inside the cavity so as to prevent this same terminal 
from possibly moving laterally or axially relative to the connection axis after 
electrical connection with the second corresponding contact terminal. 

The subject of the invention therefore is a plug connector designed to be 
inserted into a fixed-base connector along a connection axis, comprising 

- an insulating body provided with cavities, each of the cavities defining an 
inner periphery, 

- at least one first compression contact terminal, elongated along an 
elongation axis and designed to be connected to the fixed-base connector by 
means of a corresponding second contact terminal, the first compression contact 
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terminal being designed to be inserted into a cavity, and the first contact terminal 
comprising 

- a connection end designed to be connected to a printed circuit board, 

- an intermediate spring part, and 

- a contact end designed to be connected to a corresponding second 
contact terminal of the fixed-base connector, characterized in that 

- the contact end of the first contact terminal comprises at least one 
protuberance mounted at the end of its elongated part, which protuberance has a 
cut-out face to force a lateral movement of the contact end when this 
protuberance slides against the inner periphery of the cavity, resulting from the 
compression of the intermediate spring part when the contact end is brought into 
contact with a facial contact end of the second contact terminal. 

The invention will be better understood upon reading the description that 
follows and upon examination of the figures that accompany it. These are 
presented only by way of indication and do not at all limit the invention. The 
figures show: 

Figure 1 : A sectional view of a plug connector and a fixed-base 
connector, according to the invention; 

Figure 2: A sectional view of a plug connector according to the invention, 
electrically disconnected; 

Figure 3: A sectional view of a plug connector according to the invention 
during an electrical connection, and 
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Figure 4: A schematic representation of one contact end, according to a 
variant of the invention. 

Figure 1 illustrates a plug connector 1 and a fixed-base connector 2, which 
plug connector and which fixed-base connector are designed to cooperate with 
one another to establish an electrical connection by means of at least one first 
contact terminal such as 5 and at least one second contact terminal such as 9, 
respectively. Plug connector 1 has an insulating body 3 provided with cavities, 
such as 4. Each cavity 4 is designed to receive a first contact terminal 5 relative 
to a connection axis 15. A connection axis 15 is an axis along which plug 
connector 1 and fixed base connector 2 are designed to join up in order to 
establish an electrical connection. 

First contact terminal 5 is planar and has a shape elongated along 
connection axis 15. This first contact terminal comprises, relative to connection 
axis 15, a connection end 6, an intermediate spring part 7, and a contact end 8. 
Connection end 6 is designed to be connected to a printed circuit board (not 
shown) positioned against this same plug connector. Contact end 8 is designed 
to be connected to the fixed-base connector 2. This contact end 8 forms an 
elongated part 16 along an elongation axis 13, which elongated part 16 is 
terminated by a rounded edge 27. Rounded edge 27 delimits an overall rounded 
U shape. 

Each cavity 4 of insulating body 3 forms a space adapted to the shape of 
the first contact terminal 5 while defining an inner periphery 14. Inner periphery 
14 is made in such a way that it permits holding the first contact terminal 5 inside 
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cavity 4. The first contact terminal 5 is held inside cavity 4 by means of the 
intermediate spring part 7 which is supported from connection end 6 up to 
contact end 8 against a first projection 30 and against a second projection 31 on 
one side, and against a shoulder 25 on the other side. First projection 30 and 
second projection 31 extend into the plane formed by the first contact end 5 
without joining up, starting from inner periphery 14 perpendicularly to connection 
axis 15. Shoulder 25 is made in an area of cavity 4 situated at a junction 
between intermediate part 7 and contact end 8. This shoulder 25 creates a 
localized constriction of the cavity preventing intermediate part 7 from leaving 
cavity 4. 

Contact end 8 is designed to be placed in contact with a second contact 
terminal 9 of fixed-base connector 2. This second contact terminal 9 comprises a 
facial contact end 10 and a contact tail 1 1 . Facial contact end 10 is designed to 
be in contact with the first contact terminal 5 of plug connector 1 and contact tail 
1 1 is designed to be connected to a printed circuit by soldering the contact tail 
with tracks of this same printed circuit (not shown). More precisely, rounded 
edge 27 of contact end 8 is designed to come into contact with a surface or end 
of facial contact 10 of second contact terminal 9 of the fixed-base connector 2. 

According to the invention, contact end 8 has at least one protuberance 12 
mounted at the end of its elongated part 16 while extending in a plane 
perpendicular to elongation axis 1 3 of this same contact end and/or to connection 
axis 15. More precisely, this protuberance 12 can be formed in the plane of 
contact terminal 5. This protuberance 12 is formed starting from rounded edge 
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27 of the contact end and is designed to slide to a stop against inner periphery 
14 of cavity 4 of insulating body 3. Protuberance 12 is made in such a way that a 
reorientation of elongation axis 13 of contact end 8 can be obtained relative to 
connection axis 15 during electrical connection of the first contact terminal 5 with 
the second contact terminal 9 (Figures 1 and 2). More particularly, this 
protuberance 12 has a cut-out face 38, this cut-out face being made in such a 
way that it permits forcing a lateral movement of contact end 8 relative to 
connection axis 15 when this protuberance 12 slides against inner periphery 14 
of the cavity by means of cut-out face 38. This forced lateral movement permits 
obtaining a reorientation of elongation axis 13 of contact end 8 relative to 
connection axis 15. 

Contact end 8 is positioned inside cavity 4 in such a way that elongated 
part 16 is slightly inclined relative to connection axis 15. More precisely, 
elongated axis 13 is slightly inclined relative to connection axis 15 inside cavity 4. 
Intermediate spring part 7 comprises a series of coils such as 22. Intermediate 
part 7 begins by a first coil 23 and ends by a last coil 24, from connection end 6 
to contact end 8. The last coil 24 comes to rest against shoulder 25 formed in 
the cavity so as to incline elongation axis 13 relative to connection axis 15. More 
precisely, last coil 24 is placed on the same side as that where protuberance 12 
is formed, relative to a plane perpendicular to the plane formed by contact 
terminal 5 and passing through connection axis 15 and/or through elongation 
axis 13. 
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Cavity 4 delimits an inlet 33 and an outlet 34. Inlet 33 is an area of the 
cavity near contact end 8 and the outlet is an area of the cavity distant from this 
same contact end 8. Inlet 33 of cavity 4 corresponds to an area of cavity 4 near 
which the electrical connection between the first contact terminal 5 and the 
second contact terminal 9 is made. Outlet 34 of cavity 4 corresponds to another 
area of cavity 4 where the first contact terminal 5 is designed to connect with a 
printed circuit board placed against plug connector 1 . At inlet 33 of cavity 4, 
inner periphery 14 defines a right angle or straight edge 26 against which contact 
end 8 of the first contact terminal is designed to be supported at rest, electrically 
disconnected. More precisely, when disconnected, contact end 8 is supported 
against straight edge 26 of cavity 4 at an area corresponding to a junction 
between protuberance 12 and the elongated part 16. Contact end 8 is placed so 
that protuberance 12 is situated outside cavity 4, electrically disconnected. 
Straight edge 26 can have a rounded edge. 

During electrical connection, contact end 8 is brought into contact with 
facial contact end 10 of second contact terminal 9. First contact terminal 5 is 
then caused to slide inside cavity 4 by compressing intermediate spring part 7 
longitudinally relative to connection axis 15 and in the direction of the printed 
circuit board disposed against plug connector 1 . By sliding inside cavity 4, cut- 
out face 38 is caused to slide against straight edge 26 in such a way that a 
forced reorientation of elongation axis 13 of elongated part 16 is obtained 
relatively with regard to connection axis 15. Contact end 8 is reoriented with 
elongation axis 13 which tends to become parallel to connection axis 15 as the 
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first contact terminal 5 is pushed in the direction of connection end 6. Elongation 
axis 13 can even be merged with connection axis 15, as shown in Figure 3. The 
cut-out face formed by the protuberance permits keeping the first contact 
terminal in place inside the cavity so as to prevent this same terminal from 
possibly moving laterally and/or axially relative to the connection axis after it has 
been electrically connected with the corresponding second contact terminal. 

Protuberance 12 is made in such a way that rounded edge 27 of contact 
terminal 5 defines a first width 20. This first width 20 is measured 
perpendicularly relative to elongation axis 13 and/or connection axis 15 at an 
area of the rounded edge 27 where protuberance 12 is positioned. This first 
width 20 is slightly less than a second width 21 of cavity 4. This second width 21 
is measured at an area of the cavity near inlet 33 where contact end 8 is 
designed to be placed, which second width 21 is measured perpendicularly 
relative to connection axis 15. When the contact end is pushed into cavity 4, 
protuberance 12 can come to be wedged against inner periphery 14 of cavity 4 
so that rounded edge 27 is in contact with inner periphery 14 of cavity 4. Inner 
periphery 14 then prevents contact end 8 from rocking relative to connection axis 
15 during electrical connection. 

Cavity 4 has a part designed to be facing contact end 8, which part is 
made in such a way that it has an overall conical shape oriented towards inlet 33 
of cavity 4. The overall conical shape is created in such a way that elongated 
part 16 can easily be inclined to the inside of cavity 4 relative to connection axis 
15, when electrically disconnected. 
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A rocking of contact end 8 relative to connection axis 15 is obtained during 
the sliding of protuberance 12 against straight edge 26 of inner periphery 14. 
This rocking is produced during the electrical contact and when contact end 8 is 
pushed in the direction of connection end 6. This rocking permits making a 
sweeping movement of rounded end 27 of contact end 8 against facial contact 
end 10 of fixed-base connector 2. This sweeping movement permits removing 
any dust that might have been deposited on the contact surface delimited by 
contact end 8 of plug connector 1 and on the other corresponding contact 
surface delimited by facial contact end 10 of fixed-base connector 2. 

After this sweeping movement, the first contact terminal 5 is kept in place 
inside the cavity due to the forced lateral movement of contact end 8 obtained 
during electrical connection. After this sweeping movement, first contact terminal 
5 can also be kept in place inside the cavity due to the fact that the protuberance 
is wedged against inner periphery 14 of the cavity during electrical connection. 

In a variant, Figure 4, contact end 8 can comprise, along elongation axis 
13 and from connection end 6 up to contact end 8, a first protuberance 35 and a 
second protuberance 36 which are stepped along elongation axis 13. This first 
protuberance 35 and this second protuberance 36 can be placed one after the 
other in the same plane from connection end 6 up to contact end 8. The first 
protuberance 35 is less wide and less extended than the second protuberance 
36. Thus, during sliding of first protuberance 35 and then second protuberance 
36 against straight edge 26, a first sweeping movement can be obtained followed 
by a second sweeping movement, respectively. These two sweeping 
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movements assure a better dust removal for each contact surface delimited by 
contact end 8 of plug connector 1 and by facial contact end 10 of the fixed-base 
connector 2. The second protuberance 36 defines a third width 37 slightly 
smaller than the second width 21 of cavity 4, this third width 37 being measured 
along an axis perpendicular to connection axis 15 and/or elongation axis 13. 

Each contact terminal 5 is created after cutting of a metal sheet by 
stamping. This metal sheet is made in a structure such that it does not deform 
during electrical connection. 



